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TITLE OF THE INVENTION 

PRINTER, PRINTING METHOD, PRINTING PROGRAM, AND STORAGE 

MEDIUM 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a printer, a printing method and a 
printing program having an electronic-mail function, and a storage medium 
storing the printing program. 
Description of the Related Art 

[0002] Printers operating in a network environment have been proposed. 
Such printers can be subjected to remote control via the network, so that 
printing, various printer settings, and acquisition of printer information can 
be performed from a location separated from the location where the printer is 
installed, such as a host computer or the like. 

[0003] Such conventional printers have the function of 

transmitting/receiving an electronic mail (hereinafter also abbreviated as a 
"mail"). In such printers, a sentence to be transmitted is stored in advance in 
a ROM (read-only memory). 

[0004] The electronic mail stored in the ROM is transmitted in 

accordance with conditions set for each printer. 

[0005] In a conventional printer operating in a local area network 
(hereinafter abbreviated as a "LAN"), a fire wall is generally provided 
between the LAN and an external network in order to improve security. The 



external network is a network connected to a port different from the port of a 
router to which the printer is connected. 

[0006] Although the printer connected to the LAN can transmit/receive 
an electronic mail to/from the external network, access using telnet, FTP (file 
transfer protocol), or the like is in most cases prohibited by the fire wall. 
Accordingly, the range of remote control for the conventional printer with 
such improved security is limited to control from a host computer within the 
LAN. 

[0007] It is also possible to directly control a printer from an external 
network by changing the setting of a fire wall. In such a case, however, access 
to the printer may be a security hole, resulting in degradation in security for 
the overall network. Hence, such an approach is unrealistic. 
[0008] Thus, in the conventional printer operating in a network, it is 
difficult to improve security while allowing access from an external network. 
As described above, the conventional printer has the function of 
transmitting/receiving an electronic mail to/from an internal network or an 
external network. However, only a document stored in a ROM is transmitted, 
and it is impossible to change the contents of the document in accordance 
with a destination of the electronic mail. Hence, it is inconvenient to use such 
a printer. 

SUMMARY OF THE INVENTION 

[0009] The present invention has been made in consideration of the 
above-described problems. 

[0010] It is an object of the present invention to provide a printer which 



can perform printing in a mode desired by an external user by utilizing an 
electronic mail. 

[00 11] It is another object of the present invention to provide a printer 
which can be controlled from an external network while mitigating 
degradation in security, and which can transmit a mail to a destination 
corresponding to the state of a change, a method for controlling the printer, a 
printing program, and a storage medium storing the printing program. 
[0012] According to one aspect of the present invention, a printer includes 
setting means for setting a mode of printing based on a command included 
within a received electronic mail, and printing means for printing the 
received electronic mail in the mode of printing set by the setting means. 
[0013] According to another aspect of the present invention, a printer 
includes setting means for setting information for transmitting a mail to a 
destination corresponding to a change in state, and transmission means for 
transmitting the mail when the state has changed, based on the information 
set by the setting means. 

[0014] According to still another aspect of the present inventio, a printing 
method includes a setting step of setting a mode of printing based on a 
command included within a received electronic mail, and a printing step of 
printing the received electronic mail in the mode of printing set in the setting 
step. 

[0015] According to yet another aspect of the present invention, a method 
for controlling a printer includes a setting step of setting information for 
transmitting a mail to a destination corresponding to a change in state, and a 
transmission step of transmitting the mail when the state has changed, 
based on the information set in the setting step. 



[0016] According to still another aspect of the present invention, a 
printing program includes a setting step of setting a mode of printing based 
on a command included within a received electronic mail, and a printing step 
of printing the received electronic mail in the mode of printing state set in the 
setting step. 

[0017] According to still another aspect of the present invention, a 
program for controlling a printer includes a setting step of setting 
information for transmitting a mail to a destination corresponding to a 
change in state, and a transmission step of transmitting the mail when the 
state has changed, based on the information set in the setting step. 
[0018] According to still another aspect of the present invention, a storage 
medium stores a printing program that includes a setting step of setting a 
mode of printing based on a command included within a received electronic 
mail, and a printing step of printing the received electronic mail in the mode 
of printing set in the setting step. 

[0019] According to still another aspect of the present invention, a storage 
medium stores a program for controlling a printer. The program includes a 
setting step of setting information for transmitting a mail to a destination 
corresponding to a change in a state, and a transmission step of transmitting 
the mail when the state has changed, based on the information set in the 
setting step. 

[0020] The foregoing and other objects, advantages and features of the 
present invention will become more apparent from the following description 
of the preferred embodiments considered in conjunction with the 
accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] FIG. 1 is a cross- sectional view illustrating a first embodiment of 
the present invention in which a printer according to the present invention is 
5 a laser-beam printer (LBP); 

[0022] FIG. 2 is a block diagram illustrating a printing system that uses 
the printer shown in FIG. l; 

[0023] FIG. 3 is a schematic block diagram illustrating the functions of 
the printer 1030 shown in FIG. 2; 

10 [0024] FIG. 4 is a summary table listing commands that can be described 
as mail sentences for the printer 1030 shown in FIG. 3; 

[0025] FIG. 5 is a schematic diagram illustrating formats of data 
exchanged by the printer shown in FIG. 1 in a network; 

[0026] FIG. 6 is a flowchart illustrating the operation of the printer 
15 shown in FIG. l; 

[0027] FIG. 7 is a flowchart illustrating the operation of the mail 
processing shown in FIG. 6; 

[0028] FIG. 8 is a flowchart illustrating the operation of the mail analysis 
processing shown in FIG. 7; 
20 [0029] FIGS. 9A and 9B are schematic diagrams illustrating the 

operation of generating mail to be transmitted, in a printer according to a 
second embodiment of the present invention,' 

[0030] FIG. 10 is a flowchart illustrating the operations in monitoring a 
state and automatic mail transmission processing in the printer of the second 
25 embodiment; 

[0031] FIG. 11 is a summary table of printing attributes! and 
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[0032] FIGS. 12 through 15 are diagrams, each illustrating electronic 
mail. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

5 

[0033] Preferred embodiments of the present invention will now be 
described in detail with reference to the drawings. Unless particularly 
mentioned, the scope of the present invention is not limited to the size, the 

J:;f material, the shape, the relative arrangement and the like of each component 

v3 10 described in the embodiments. 

10 [0034] The following description of each embodiment of a printer 

|y according to the present invention is also applied to each embodiment of a 

printer control method, a printer control program, and a storage medium 

storing the printer control program. 
15 (First Embodiment) 
« [0035] A first embodiment of a printer according to the present invention 

will now be described with reference to the drawings. 

[0036] FIG. 1 is a cross-sectional view illustrating the first embodiment in 
which a printer according to the present invention is a laser-beam printer 
20 (LBP). 

[0037] The printer of the present invention is not limited to a LBP. The 
printer of the present invention may, of course, also be applied to a printer of 
any another printing method, such as an ink-jet printer or the like. 
[0038] A laser-beam printer 1 shown in FIG. 1 includes an operation 
25 panel 3 with a switch unit, an LED (light-emitting diode) display unit, and 
the like, provided on an upper surface of an apparatus main body 2, a 
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printing main-body unit 4 for performing predetermined printing operations, 
and a printing control device 5 for controlling the printing operation of the 
printing main-body unit 4 by analyzing inputted character data, control data, 
and the like. 

5 [0039] The printing main-body unit 4 includes a sheet feeding cassette 7 
with a sheet feeding roller 6 and accommodating sheets of predetermined 
recording paper (cut paper), an electrostatic drum 9 where the recording 
paper is supplied via an appropriate number of conveying rollers 8, an optical 
system 10 for projecting a laser beam onto the electrostatic drum 9, a 

10 developing unit 11 disposed around the electrostatic drum 9 and 
accommodating toner of a predetermined color, a fixing unit 12 for fixing a 
toner image obtained as a result of development by the developing unit 11, 
and a sheet discharge unit 14 for discharging the recording paper with 
document data and the like printed thereon to the outside of the apparatus 

15 via sheet discharging rollers 13. 

[0040] The optical system 10 includes a semiconductor laser 15 for 
emitting a laser beam of a predetermined wavelength, a laser driver 17 for 
driving the semiconductor laser 15, a rotating polygonal mirror 18, and a 
reflecting mirror 19 for supplying the laser beam onto the electrostatic drum 

20 9 by reflecting the incident laser beam via the rotating polygonal mirror 18. 
[0041] In the laser-beam printer 1 of the above-described configuration, a 
video signal from a printing control device 5 is inputted to the laser driver 17, 
which performs on-off switching of the laser beam emitted from the 
semiconductor laser 15 in accordance with the video signal. 

25 [0042] The laser beam is deflected by the rotating polygonal mirror 18 in 
directions perpendicular to the plane of FIG. 1 to scan the surface of the 
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electrostatic drum 9, whereby an electrostatic latent image comprising a 
character pattern and the like is formed on the electrostatic drum 9, and is 
developed by the developing unit 11 to provide a toner image. 
[0043] The toner image adhered to the electrostatic drum 9 is transferred 
5 onto the recording paper fed from the sheet feeding cassette 7, and is then 
fixed onto the recording paper by the fixing unit 12. The recording paper with 
the toner image fixed thereon is discharged outside the sheet discharging 
unit 14 via the sheet discharging rollers 13. 

[0044] Next, a printing system, which uses the printer shown in FIG. 1, 
10 will be described with reference to FIG. 2. FIG. 2 is a block diagram of the 
printing system, which uses the printer shown in FIG. 1. FIG. 2 illustrates 
the configuration of the system, which includes a host computer 1000 and a 
printer 1030. 

[0045] The host computer, 1000 which utilizes the printer 1030, 

15 incorporates a host-computer control unit 1001 for controlling the operation 
of the host computer 1000. 

[0046] The host-computer control unit 1001 includes a CPU (central 
processing unit) 1002 for controlling the overall operation of the host 
computer 1000, a program ROM 1003 incorporating programs describing the 

20 operations of the CPU 1002, and an input/output buffer storage 1006 for 
storing control codes between the host computer 1000 and an external 
apparatus, as well as data to be transmitted and received data. 
[0047] The host-computer control unit 1001 also includes a RAM (random 
access memory) 1010, which is utilized as a working memory for control codes 

25 and calculations necessary for interpretation or printing of data, and for 
processing of printing data. 
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[0048] The RAM 1010 includes an application program (AP program) 
1011, serving as a program describing the operations of application software, 
a driver, and the like, operating in the host computer 1000, and a 
communication- data allocation unit 1012 for allocating data for printing to 
5 respective communication means when performing printing, and for 
performing scheduling. 

[0049] The host-computer control unit 1001 includes a display controller 
1014 for controlling a display 1013 for displaying an image processed by the 
host computer 1000 to the user, a keyboard controller 1016 for controlling a 

10 keyboard 1015 for accepting a command from the user, a memory controller 
1018 for controlling an external memory 1017 utilized for storing printing 
data, various sets of information relating to the host computer 1000, and the 
like, and a system bus 1019 for connecting the respective units. 
[0050] The printer 1030 includes a control unit 1031, which controls 

15 operations of the printer 1030. The control unit 1031 includes an 
input/output buffer storage 1034 for storing control codes and data, a CPU 
1035 for controlling the overall operations of the printer 1030, a program 
ROM 1036 incorporating a program describing the operations of the CPU 
1035, and a RAM 1037 utilized as a working memory for control codes and 

20 calculations necessary for interpretation and printing of data, and for 
processing of printing data. 

[0051] The program ROM 1036 includes an image-information generation 
portion 1038 for generating various image objects from data received from 
the host computer 1000, and a bit-map-image developing portion 1039 for 
25 developing a bit map in the program ROM 1036. 

[0052] Programs stored in the program ROM 1036 are used as control 
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programs for the printer of the present embodiment, and the program ROM 
1036 is used as a recording medium storing the control programs for the 
printer of the present embodiment. 

[0053] The control unit 1031 also includes a bit-map-image transmission 
5 unit 1040 for transmitting a bit-map image, obtained as a result of 
developing an image, to a printer engine unit 1041. The printer engine unit 
1041 performs printing on paper. 

[0054] The control unit 1031 also includes a memory controller 1044 for 
controlling an external memory 1043 utilized for storing information, such as 
10 printing data and the like. 

[0055] The control unit 1031 also includes a system bus 1045 for 
connecting an operation panel 1042 for operating the printer 1030 to other 
respective units. 

[0056] In the system using the printer of the present embodiment, at 
15 least one of the host computer 1000 and the printer 1030 are connected via a 
network 1046. 

[0057] Next, the configuration and the functions of the printer 1030 
shown in FIG. 2 will be described with reference to FIG. 3, which is a 
schematic block diagram illustrating the functions of the printer 1030. 

20 [0058] An electronic mail transmitted from the host computer 1000 is 
first stored in a mail memory 3009 via an input/output unit 3000 operating as 
an input interface, and a mail transmission/reception unit 3001, to become 
mail data 3010. The mail transmission/reception unit 3001 operates as mail 
transmission means of the present embodiment. 

25 [0059] The functions of the input/output unit 3000 and the mail 
transmission/reception unit 3001 are realized by cooperation of a program 
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stored in the program ROM 1036, shown in FIG. 2, with the CPU 1035 and 
the input/output buffer storage 1034. 

[0060] The function of the mail memory 3009 is realized by the 
input/output buffer storage 1034, the program ROM 1036, and the RAM 1037 
5 shown in FIG. 2. A sentence and an address (see FIGS. 9A and 9B) of an 
electronic mail to be transmitted from the printer 1030 according to a 
predetermined trigger are stored in the mail memory 3009. 
[0061] Then, a mail analysis unit 3002 analyzes the contents of the mail 
by analyzing data stored in the mail memory 3009. 

10 [0062] That is, when a file is attached to the mail, and execution of 
printing of the attached file is instructed by a command described in the mail, 
the mail analysis unit 3002 handles the attached file as printing data 3011, 
and stores the attached data into a printing-data buffer storage 3015. 
[0063] The above-described functions of the mail analysis unit 3002 are 

15 realized by cooperation of a program stored in the program ROM 1036, shown 
in FIG. 2, with the CPU 1035. 

[0064] The function of the printing-data buffer storage 3015 is realized by 
the RAM 1037. 

[0065] When the inputted data is ordinary printing data instead of an 
20 electronic mail, the input/output unit 3000 directly stores the data in the 
printing-data buffer storage 3015. When input of printing data has started, 
the input/output unit 3000 notifies the printing control unit 3014 that 
inputting has started. The printing control unit 3014 controls the overall 
operations relating to printing, and provides instructions for each module. 
25 [0066] The function of the printing control unit 3104 is realized by 
cooperation of a program stored in the program ROM 1036, shown in FIG. 2, 
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with the CPU 1035. 

[0067] Upon notification of the start of input of printing data from the 
input/output unit 3000 or the mail analysis unit 3002, the printing control 
unit 3014 instructs a data analysis unit 3003 to start data analysis. 
5 [0068] Upon reception of an instruction to start data analysis, the data 
analysis unit 3003 performs data analysis by reading printing data from the 
printing-data buffer storage 3015. The data analysis unit 3003 operates as 
analysis means of the present embodiment. 

[0069] Control means of the present embodiment includes the 

10 input/output unit 3000, the mail transmission/reception unit 3001, the mail 
analysis unit 3002, the data analysis unit 3003, an image -information 
generation unit 3004, a bit-map -image transmission unit 3005, a mail 
generation unit 3006, an information management unit 3007, an engine 
control unit 3008, the printing control unit 3014, and a printer engine unit 
15 3016 (hereinafter generically termed "the input/output unit 3000 and the 
like"), shown in FIG. 3. That is, since the operations of the input/output unit 
3000 and the like, shown in FIG. 3, depend on the CPU 1035 shown in FIG. 2, 
the input/output unit 3000 and the like operate as control means for 
controlling the operations of the printer 1030. 
20 [0070] The data analysis unit 3003 outputs an analysis result to the 
image -information generation unit 3004. 

[007 1] Upon generation of an image to be drawn for one page by the 
image -information generation unit 3004, the data analysis unit 3003 notifies 
the printing control unit 3014 that the generation of the image to be drawn 
25 for one page has been completed. 

[0072] When a password 3018 is included within the analyzed data, the 
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data analysis unit 3003 stores the password 3018 in a password memory 
3017. The password memory 3017 operates as registration means of the 
present embodiment. 

[0073] The password memory 3017 is realized by cooperation of a 
5 program stored in the program ROM 1003, shown in FIG. 2, with the 
program ROM 1036, the RAM 1037, and the CPU 1035. That is, a first 
password registered in the main body of the printer 1030 and a second 
password registered in the electronic mail are registered in the password 
memory 3017. The password 3018 within the password memory 3017 is read 
10 by the data analysis unit 3003 and is collated. A collation result of the data 
analysis unit 3003 is outputted to the printing control unit 3014 and the 
information management unit 3007. 

[0074] When a setting instruction command, i.e., a SET command, is 
included within the analyzed data, the data analysis unit 3003 instructs the 

15 printing control unit 3014 to set printing setting parameters. 

[0075] When an information acquisition command, i.e., a GET command, 
is included within the analyzed data, the data analysis unit 3003 instructs 
the information management unit 3007 to acquire information and transmit 
the acquired information. Then, the image -information generation unit 3004 

20 generates an image to be drawn 3013 (drawing object). 

[0076] The functions of the data analysis unit 3003 and the 

image -information generation unit 3004 are realized by cooperation of a 
program stored in the program ROM 1036, shown in FIG. 2, with the CPU 
1035. 

25 [0077] Upon receiving notification of the end of generation of the image to 
be drawn from the data analysis unit 3003, the printing control unit 3014 
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instructs the bit-map-image transmission unit 3005 to perform a video 
output. 

[0078] When reprinting is instructed by a command in a state in which 
the image to be drawn has already been generated and stored, the printing 
5 control unit 3014 instructs the bit-map-image transmission unit 3005 to 
perform a video output. Upon reception of the instruction, the bit-map-image 
transmission unit 3005 reads the image to be drawn 3013 from an 
image-to-be-drawn storage region 3012, converts the read image into a video 
signal, and transmits the video signal to the printer engine unit 3016. 

10 [0079] The function of the bit-map-image transmission unit 3005 is 
realized by cooperation of a program stored in the program ROM 1036, shown 
in FIG. 2, with the CPU 1035 and the bit-map-image transmission unit 1040. 
[0080] The printer engine unit 3016 receives the video signal, prints an 
image, and discharges a sheet material, such as paper or the like, having the 

15 image printed thereon. The function of the printer engine unit 3016 is 
realized by cooperation of a program stored in the program ROM 1036, shown 
in FIG. 2, with the CPU 1035 and the printer engine unit 1041. 
[0081] The operation of the printer engine unit 3016 is controlled by the 
engine control unit 3008. The engine control unit 3008 is realized by 

20 cooperation of a program stored in the program ROM, shown in FIG. 2, with 
the CPU 1035. The engine control unit 3008 transmits information relating 
to the printer engine unit 3016 to the information management unit 3007. 
The printing control unit 3014 also transmits information relating to printing 
to the information management unit 3007. 

25 [0082] The information management unit 3007 manages information 
relating to the printer 1030, such as a printing state, a toner state, and the 
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like. The information management unit 3007 is realized by cooperation of a 
program stored in the program ROM, shown in FIG. 2, with the CPU 1035 
and the RAM 1037. 

[0083] Then, the mail generation unit 3006 generates a mail based on 
5 information registered in the mail memory 3009, inputted information, or 
information recorded in the information management unit 3007, and 
transmits the generated mail to the mail transmission/reception unit 3001. 
The mail generation unit 3006 operates as mail generation means of the 
present embodiment. The mail generation unit 3006 is realized by 
10 cooperation of a program stored in the program ROM 1036, shown in FIG. 2, 
with the CPU 1035. 

[0084] In the above-described manner, a series of operations comprising 
reception, transmission, analysis, and printing of an electronic mail of the 
first embodiment are performed. 

15 [0085] The operations of the mail analysis unit 3002, shown in FIG. 3, 
will now be described in detail with reference to FIGS. 4 through 8. 
[0086] FIG. 4 is a summary table of commands that can be described as 
the sentences of a mail for the printer 1030 shown in FIG. 3. The printer 103 
operates by interpreting a command described as text in the mail. The 

20 command includes a command portion and a parameter portion. The 
command portion and the parameter portion are separated by a space code. 
[0087] Among the various commands 4001 shown in FIG. 4, 

"PASSWORD" is a password command for describing a password of the 
present embodiment. That is, as described in FIG. 4, the password is 

25 described after the command. A portion before a line feed is recognized as the 
password. If a password is registered in the printer, the mail is not analyzed 
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unless the two passwords coincide. A four-digit numerical value is described 
in the parameter portion. Any other numbers of digits may, of course, be 
selected. 

[0088] When a password is registered in advance in the printer, the 
5 "PASSWORD" command is compared with the password registered in the 
printer. Only when the two passwords coincide, does the process of analyzing 
commands other than the "PASSWORD" command in the mail occur. 
[0089] When a password is registered in the printer and the 

"PASSWORD" command is absent in the sentence of the mail, subsequent 

10 command analysis processing is not performed. 

[0090] In the first embodiment, registration of a password in the printer 
is performed through the operation panel. A password is not registered in the 
initial state. The registered password is stored in a nonvolatile memory. 
[0091] "PRINT- FILE" is a command for instructing printing of a file 

1 5 attached to the electronic mail, and is a printing instruction command of the 
present embodiment. That is, as shown in FIG. 4, printing of the attached file 
is performed. The name and the data format of the file are described after the 
command. 

[0092] In particular, the name and the data format of the attached file are 
20 described in the parameter unit. In the first embodiment, a printable data 
format is PDF. When a data format that cannot be printed is assigned, 
printing is not performed. Of course, the printable data format is not limited 
to PDF, and any other appropriate format may also be used. 
[0093] "SET" is a command for setting parameters for various printing 
25 settings. A printing setting can be set through a panel. The "SET" command 
is a setting instruction command of the present embodiment. That is, as 
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shown in FIG. 4, setting of various printing-setting parameters is performed. 
The item name and the value of each setting are described after the command. 
FIG. 11 shows printing- setting parameters that can be set by the "SET" 
command and referred to by a "GET" command in the first embodiment (to be 
5 described later). 

[0094] That is, it is assumed that a title is defined in advance in each 
setting item. The titles of setting items and setting values are described in 
the parameter portion. A numerical value or a character string is described as 
the setting value in accordance with the setting item. 

10 [0095] "GET" is a command for acquiring the set values of the setting 
items, log information, expendable-item information, the state of the printer, 
and the like. It is assumed that the name of each of the above -described sets 
of information has been defined in advance. The "GET' command operates as 
an information acquisition command of the present embodiment. That is, as 

15 shown in FIG. 4, setting parameters for printing, log information, and 
expendable-item information are acquired. A mail is transmitted upon 
provision of the "GET" command. 

[0096] That is, the information name is described in the parameter 
portion. When acquiring the setting value of a setting item, the title of the 
20 item is also described. Upon provision of the "GET" command, a reply mail is 
transmitted from the printer. Requested information is described in the reply 
mail. 

[0097] Commands applied to the printer of the present embodiment are 
not limited to the commands shown in FIG. 4, but any other arbitrary 
25 commands may also be adopted. 

[0098] FIG. 11 shows a summary table 11001 of printing parameters, 
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which can be set and referred to by the "SET" command and the "GET" 
command, respectively, in the first embodiment. The summary table 11001 
includes the parameter (attribute) name, description, the effective range, and 
the setting value. The parameter name is described after the SET command 
5 and the GET command, and indicates the type of information to be set and 
referred to. The effective range indicates the object for which the parameter 
is set. For example, NAME (the name of the printer) is set for the printer, and 
COPY (the number of copies) is set for printing data. In the first embodiment, 
two types of information, i.e., information set for the printer, and information 
10 set for attached printing data, exist. The setting value is a value that can be 
set for each parameter. 

[0099] A parameter NAME is for setting and referring to the name of the 
printer. The name of the printer is arbitrarily provided by the user, and is 
used for identifying the printer. The setting value has a maximum length of 

15 16 bytes using a 1-byte character (alphanumeric character). 

[0100] A parameter SLEEPTIME is for assigning a time (in units of a 
minute) for entering a sleep mode after inputting of data in the printer has 
stopped, and is set for the printer. A notation OFF indicating that the printer 
does not sleep, or a numerical value between 1-60 can be assigned as the 

20 setting value. 

[0101] A parameter LANGUAGE is for setting and referring to the 
language of a message displayed on the display unit provided on the 
operation panel unit of the printer, and is set for and refers to the printer. It 
is assumed that the printer used in the first embodiment supports Japanese 

25 and English as display languages. The setting values are JP and EN 
indicating Japanese and English, respectively. 
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[0102] A parameter COPY is for setting and referring to the number of 
copies, and is set for and refers to attached printing data. When, for example, 
printing a document to be distributed at a meeting, it is unnecessary to 
transmit the same data several times if the number of copies corresponding 
to the number of attendants is assigned. A numerical value between 1 - 999 
is used as the setting value. When this parameter is not assigned, the 
number of copy is assumed to be one. 

[0103] A parameter DUPLEX is for setting and referring to duplex 
printing, and is set for and referred to for attached printing data. The printer 
used in the first embodiment is a printer capable of performing duplex 
printing. A notation ON indicating duplex printing or a notation OFF 
indicating simplex printing is used as the setting value. When this parameter 
is not assigned, it is assumed that simplex printing is to be performed. 
[0104] A parameter SORT is for setting and referring to sorting, and is set 
for and referred to for attached printing data. This parameter is for sorting 
respective copies when printing a plurality of copies. When using an 
apparatus generally called a sorter, there are various sorting methods, such 
as a method of inserting partition paper. The printer used in the first 
embodiment is assumed to be a printer capable of mounting a sorter. A 
notation ON indicating sorting, or a notation OFF indicating that sorting is 
not performed is used as the setting value. When this parameter is not 
assigned, it is assumed that sorting is not to be performed. 
[0105] A parameter STAPLE is for setting and referring to stapling, and 
is set for and referred to for attached printing data. Stapling is for binding 
printed sheets of each copy using staples. The printer used in the first 
embodiment is assumed to support a stapling function. A notation ON 
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indicating stapling or a notation OFF indicating that stapling is not 
performed is used as the setting value. When this parameter is not assigned, 
it is assumed that stapling is not to be performed. 

[0106] A parameter NUP is for setting and referring to N~up printing (for 
5 printing a plurality of pages on a single sheet), and is set for and referred to 
for attached printing data. The printer used in the first embodiment is 
assumed to support 2-page printing, 4-page printing, and 8-page printing in 
addition to ordinary printing (one-page printing). A numerical value 1 
indicating 1-page printing, 2 indicating 2-page printing, 4 indicating 4-page 
10 printing or 8 indicating 8-page printing is used as the setting value. When 
this parameter is not assigned, it is assumed that 1-page printing is to be 
performed. 

[0107] A parameter OVERLAY is for setting a function of overlaying form 
data on attached printing data (document data), and is set for and referred to 
1 5 for attached printing data. By assigning an attached file of form data to be 
overlaid, form data can be printed in a state of being superposed on attached 
printing data (document data) to be overlaid, which is assigned by the 
PRINT-FILE command. 

[0108] A parameter STYLE is for setting a function of setting a format 
20 (the character size, the character interval, the sheet size, margin, the sheet 
tray, and the like) for printing data, and is set for and referred to for attached 
printing data. This parameter is particularly effective when the attached 
printing data assigned by the PRINT-FILE command has an HTML (Hyper 
Text Markup Language) format. 
25 [0109] Although the above -de scribed parameters can be set and referred 
to in the first embodiment, any other parameters (attributes) may also be set 
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and referred to. 

[0110] FIG. 12 is a diagram illustrating the configuration of an electronic 
mail. The format used in the first embodiment is format 1. An electronic mail 
12001 includes mail text 12002 and attached printing data 12004. The mail 
5 text 12002 includes control commands, such as the PASSWORD command, 
the PRINT-FILE command, the SET command, the GET command, and the 
like. Although, in the first embodiment, a description will be provided using 
the format 1, the following description is also effective even if the format of 
the electronic mail is in format 2 or format 3. 
10 [0111] An electronic mail 12005 of format 2 includes mail text 12006, 
attached control command data 12007, and attached printing data 12008. 
The format 2 differs from the format 1 in that control commands are attached 
as an independent file. 

[0112] An electronic mail 12009 of format 3 includes mail text 12010, a 
15 style sheet 12001 describing composition information and layout information 
of printing data, and printing data 12012. In this case, the contents to be 
printed are described in the printing data, and the composition information is 
described in the style sheet. 

[0113] The situation is the same when combining the format 1, the format 
20 2, and the format 3. Although, in the first embodiment, attached printing 
data comprises only one file, the situation is the same when a plurality of 
files are used. In this case, a method in which setting of control commands 
and the style sheet are effective for all printing data, and a method in which 
setting of control commands and the style sheet are effective only for specific 
25 printing data can be considered. When the setting of control commands and 
the style sheet are effective only for specific printing data, data (a file) to be 
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processed by the control commands and the style sheet is assigned by the 
name or the order of the file. The situation is the same in a format in which 
printing data is not attached and only control commands are present. In this 
case, the control commands cannot set and refer to a parameter effective for a 
job. 

[0114] Examples of electronic mails will now be described with reference 
to FIGS. 13, 14 and 15. 

[0115] FIG. 13 illustrates a case in which three copies of an attached file A 
are to be printed. Authentication is performed by the PASSWORD command, 
setting to print three copies is performed by the SET command, and three 
copies of the attached file A are printed by the PRINT-FILE command. 
[0116] FIG. 14 illustrates an electronic mail in which data of an attached 
file A is used as form data, which is printed by being superposed on each page 
of printing data of an attached file B. Authentication is performed by the 
PASSWORD command, the attached file A is set as the form by the SET 
command, and printing is performed by synthesizing the attached file B with 
the form by the PRINT-FILE command. 

[0117] FIG. 15 illustrates an electronic mail in which printing is 

performed by setting the format of printing data of an attached file B by the 
style sheet of an attached file A. Authentication is performed by the 
PASSWORD command, the attached file A is set as the format by the SET 
command, and an attached file B is printed in the set format by the 
PRINT-FILE command. The format in the first embodiment includes setting 
of the typeface and the size of characters, setting of the character interval, 
setting of the line interval, setting of the sheet size (A3, A4, a postcard, 
vertical, horizontal, or the like), setting of upper, lower, left and right margins 



-23 - 



of the sheet, and setting of the sheet tray (automatic, manual insertion, a 
cassette, or the like). 

[0118] In the first embodiment, the user performs input (formation and 
transmission of an electronic mail) to the printer using application software 
for reading a mail in a personal computer (PC). In general, such application 
software can be attached to the mail by assigning an arbitrary file. 
[0119] In another input method, a module called a printer driver 
operating in a PC generates and transmits an electronic mail. For example, 
printing is instructed from application software in the PC as in ordinary 
printing. A selected printer (printer driver) is configured so as to print an 
electronic mail. The printer driver generates an electronic mail for a mail 
address from the printer, which has been stored in advance, converts (does 
not convert if it is unnecessary) a file to be printed into a predetermined 
format, and adds the file to the electronic mail. Settings of printing attributes 
(parameters) are added to the file or described in the mail text, and the 
electronic mail is transmitted. 

[0120] Next, a format of data to be exchanged between the printer of the 
first embodiment and the network will be described with reference to FIG. 5. 
FIG. 5 is a schematic diagram illustrating a format of data to be exchanged 
by the image forming apparatus of the first embodiment on the network. 
[0121] As shown in FIG. 5, data to be exchanged by the printer of the first 
embodiment includes a PDU (protocol data unit) 501 of SMTP positioned 
above a session layer of OSI (open systems interconnection). Commands, 
attached files and mail texts, shown in FIG. 4, are stored in the PDU 501. 
The PDU 501 is encapsulated by a transport layer, a network layer and a 
data-link layer provided as lower layers. 
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[0122] That is, in the transport layer, a TCP (transmission control 
protocol) header 503 is provided in order to be utilized by the TCP. In the TCP 
header 503, in order to exchange an electronic mail by the printer of the first 
embodiment, No. 25 of SMTP (simple mail transfer protocol) and No. 110 of 
POP3 (post office protocol version 3) are described as the number of a 
transmission port and the number of a destination port, respectively. 
[0123] The PDU 501 encapsulated by the TCP header 503 is thereafter 
encapsulated by IP headers 505 and 507, to become a PDU exchanged at 
respective layers. HDLC indicates High-Level Data Link Control Procedure. 
Any other appropriate protocol, such as LLC (Logical Link Control) or the 
like, may also be utilized as the protocol for the data-link layer. 
[0124] IP addresses are described in an IP header 505 as the address of a 
destination and the address of a transmitter. An IPv4 32-bit address or an 
IPv6 128-bit address may be used as the IP address. 

[0125] As described above, in data exchanged by the printer of the first 
embodiment, the mail text, the attached file and various commands are 
stored in the PDU above the session layer. Accordingly, the printer, which has 
received data, processes commands by analyzing the contents described in 
the PDU 501 above the session layer. 

[0126] Next, the operation of the printer of the first embodiment shown in 
FIGS. 1, 2 and 3 will be described with reference to the flowchart of FIG. 6. A 
program relating to the flowchart shown in FIG. 6 is stored in the program 
ROM 1036, and is executed by the CPU 1035. 

[0127] First, in step S601, a loop for awaiting input data is provided. 
Upon the start of input of data from the host computer, the process proceeds 
to step S602. In step S602, it is determined whether the inputted data is an 
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electronic mail. If the result of the determination in step S602 is affirmative, 
the process proceeds to mail processing in step S608. 

[0128] When the inputted data is ordinary printing data instead of an 
electronic mail, the process proceeds to step S603, where data input 
processing is performed. In the data input processing, the data is inputted 
into the image-to-be-drawn storage region 3012, and information in a job 
management table is updated. In step S604, processing to analyze the 
inputted data is performed. 

[0129] In step S605, it is determined whether the generation of an image 
for one page has been completed. If the result of the determination in step 
S605 is affirmative, the process proceeds to printing processing in step S606, 
where a bit-map image is converted into a video signal, which is transferred 
to the printer engine unit 3016 to perform actual printing and sheet 
discharging processing. 

[0130] In step S607, it is determined whether the inputted data has been 
completely analyzed. If the result of the determination in step S607 is 
affirmative, the process returns to step S601. If the result of the 
determination in step S607 is negative, the process returns to step S604, and 
the analysis processing is repeated. 

[0131] Next, the operation of mail processing in step S608 of FIG. 6 will 
be described with reference to the flowchart of FIG. 7. A program relating to 
the flowchart shown in FIG. 7 is stored in the program ROM 1036, and is 
executed by the CPU 1035. 

[0132] As shown in FIG. 7, the printer of the first embodiment first 

confirms, in step S701, the end of reception of the mail data. 

[0133] That is, the received mail data is first stored in the mail memory 
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3009 (shown in FIG. 3). When mail data for one page has been inputted, it is 
assumed that reception of the mail has been completed, and the process 
proceeds to step S702. 

[0134] In step S702, it is determined whether a password is registered in 
5 the printer. If the result of the determination in step S702 is affirmative, the 
process proceeds to step S703, where processing to correlate the password is 
performed. If the result of the determination in step S702 is negative, mail 
analysis processing (step S705) is performed without performing processing 
to correlate the password. 
10 [0135] In step S703, the "PASSWORD" command is retrieved by 
analyzing the mail sentence, and correlation as to whether or not a password 
after the "PASSWORD" command coincides with the password registered in 
the printer is performed. 

[0136] Then, in step S704, it is determined whether the "PASSWORD" 
15 command is present in the mail sentence and coincides with the password 
registered in the printer. If the result of the determination in step S704 is 
affirmative, the process proceeds to step S705. If the result of the 
determination in step S704 is negative, the process proceeds to step S708, 
where an error notification mail is transmitted. 
20 [0137] In step S705, mail analysis processing is performed. The mail 
analysis processing will be described later with reference to FIG. 8. 
[0138] In step S706, it is determined whether data (a mail) to be 
transmitted is present in the printing-data buffer storage. If the result of the 
determination in step S706 is affirmative, the process proceeds to step S707, 
25 where mail transmission processing is performed. If the result of the 
determination in step S706 is negative, the process is terminated. 
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[0139] The mail analysis processing in step S705 will now be described 
with reference to the flowchart of FIG. 8. A program relating to the flowchart 
shown in FIG. 8 is stored m the program ROM 1036, and is executed by the 
CPU 1035. 

[0140] First, when performing the mail analysis processing, the printer of 
the first embodiment reads, in step S801, a command described as text data 
in the mail text. 

[0141] In step S802, it is determined whether the read command is the 
"PRINT-FILE" command. If the result of the determination in step S802 is 
affirmative, the process proceeds to step S806, where printing processing is 
performed. 

[0142] In the printing processing, the same processing as during ordinary 
printing is performed by storing the printing data 3011 of the attached file 
into the printing-data buffer 3015. Printing is performed in accordance with a 
setting set by the SET command. 

[0143] In the first embodiment, the format of the attached file is assumed 
to be the PDF. If data has the PDF, it is assumed that the data analysis unit 
can perform processing by automatically determining the data format. If data 
other than in the PDF is attached, printing may not be performed. 
[0144] When the command read in step S801 is the "SET" command, the 
process proceeds to step S807, where setting processing is performed. For 
example, when COPY = 3 is assigned by the SET command, a setting to print 
three copies of printing data of the attached file assigned by the PRINT-FILE 
command is made. When the command read in step S801 is the "GET" 
command, information acquisition processing is performed. In information 
acquisition processing, the acquired information is stored in the input/output 
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buffer storage 1034 as data to be transmitted. 

[0145] In step S805, it is determined whether all commands described in 
the inputted mail have been processed. If the result of the determination in 
step S805 is affirmative, the process is terminated. If the result of the 
determination in step S805 is negative, the process returns to step S801, and 
the process is repeated. 

[0146] As described above, according to the first embodiment, commands 
are described in the text of an electronic mail. The printer, which has received 
the electronic mail describing the commands, performs printing processing, 
setting processing and information acquisition processing by analyzing the 
commands. Hence, even when the printer is connected via an external 
network and a fire wall, and access to the printer other than an electronic 
mail is prohibited, it is possible to control the printer by transmitting an 
electronic mail, and improve the usability of the printer. 
(Second Embodiment) 

[0147] Next, a description will be provided of a printer according to a 
second embodiment of the present invention, with reference to the drawings. 
[0148] In the second embodiment, the printer automaticaUy transmits a 
mail to a registered mail address by using the generation of an error, or the 
like as a trigger. 

[0149] The second embodiment is the same as in the above -described first 
embodiment except that an electronic mail is transmitted according to a 
predetermined trigger. That is, the description with reference to FIGS. 1 
through 8 used in the first embodiment can also be applied to the printer of 
the second embodiment. A description will now be provided only of items of 
the printer of the second embodiment different from the printer of the first 



-29- 



embodiment. 

[0150] First, the operation when generating a mail to be transmitted in 
the printer of the second embodiment will be described with reference to 
FIGS. 9A and 9B. 

[0151] FIGS. 9A and 9B are schematic diagrams illustrating an operation 
of generating a mail to be transmitted in the printer of the second 
embodiment: FIG. 9A is a schematic diagram of an address registration table 
9009 and an information storage region 9013; and FIG. 9B is a schematic 
diagram illustrating a mail generated based on information stored in the 
address registration table 9009 and the information storage region 9013 
shown in FIG. 9A. 

[0152] The printer of the second embodiment has the function of 
automatically transmitting a mail to a registered mail address by using the 
generation of an error, or the like, as a trigger. This function of automatically 
transmitting a mail is realized by cooperation of a program stored in the 
program ROM 1036, shown in FIG. 2, with the CPU 1035. Address 
registration can be performed by a command provided from the program, 
based on a command inputted through the operation panel. That is, it is 
possible to set the header sentence, the footer sentence, and the trigger 
condition when registering an address. 

[0153] In the case shown in FIGS. 9A and 9B, addresses of two people, i.e., 
the manager and the serviceman of the printer, are shown. Of course, the 
number of registered addresses is not limited to two, but any other arbitrary 
number may be selected. Destinations of mails are not limited to the manager 
and the serviceman of the printer, but any other arbitrary destinations may 
also be selected. 
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[0154] The address registration table 9009 and the information storage 
region 9013 shown in FIG. 9A are registered, for example, in the RAM 1037 
shown in FIG. 2 or the mail memory 3009 shown in FIG. 3 
[0155] A plurality of addresses can be registered in the address 
5 registration table 9009. First address information 9025 includes a 
destination -address pointer 9010, a header-sentence pointer 9011, a 
footer-sentence pointer 9012, and trigger conditions 9020. 
[0156] The destination-address pointer 9010 indicates a destination 
address 9014 stored in the information storage region 9013. The 

10 header-sentence pointer 9011 indicates a header sentence 9015. The 
footer-sentence pointer 9012 indicates a footer sentence 9016. 
[0157] Conditions for transmitting a mail, for example, at the generation 
of an error, the shortage of an expendable item, and the like, are registered as 
the trigger conditions 9020. These conditions are set in advance by the user 

15 on a setting picture frame according to a setting program. 

[0158] Similarly, in second address information 9026, a 

destination-address pointer 9021 indicates a destination address 9017 stored 
in the information storage region 9013. A header-sentence pointer 9022 
indicates a header sentence 9018. A footer-sentence pointer 9023 indicates a 

20 footer sentence 9019. 

[0159] Conditions for transmitting a mail, for example, at the generation 
of an error, the shortage of an expendable item, and the like are registered as 
the trigger conditions 9024. These conditions are set in advance by the user 
on a setting picture frame according to a setting program. 

25 [0160] It is assumed that in the address information 9025, information 
for the printer manager is registered, and in the address information 9026, 
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information for the serviceman is registered. 

[0161] A mail 9001 shown in FIG. 9B is an example of a mail for the 
manager. The mail 9001 includes a header sentence 9002, a text 9003, and a 
footer sentence 9004. The header sentence 9002 is generated by referring to 
5 the header sentence 9015. The footer sentence 9004 is generated by referring 
to the footer sentence 9016. 

[0162] Similarly, a mail 9005 shown in FIG. 9B is an example of a mail for 
the serviceman. The mail 9005 includes a header sentence 9006, a text 9007 
and a footer sentence 9008. The header sentence 9006 is generated by 
10 referring to the header sentence 9018. The text 9007 is generated by the 
printer in accordance with a trigger. The footer sentence 9008 is generated by 
referring to the footer sentence 9019. 

[0163] Although, in the foregoing description, with reference to FIGS. 9A 
and 9B, two sentences, i.e., a header sentence and a footer sentence, are used 

15 as stylized sentences, in order to simplify processing, the present 
embodiment is not limited to such an approach, but one sentence or at least 
three sentences may also be prepared for each address as stylized sentences. 
[0164] Next, a description will be provided of operations, particularly a 
mail transmission operation, of the printer of the second embodiment with 

20 reference to FIG. 10. FIG. 10 is a flowchart illustrating processes for 
monitoring a state and automatic mail transmission in the printer of the 
second embodiment. A program relating to the flowchart shown in FIG. 10 is 
stored in the program ROM 1036, and is executed by the CPU 1035. 
[0165] In step S1001, it is determined whether an address registration is 

25 present by referring to the address registration table 9009. If the result of the 
determination in step S1001 is negative, the process is terminated. That is, it 
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is determined whether an address where a change in state is to be notified is 
registered. 

[0166] If the result of the determination in step S1001 is affirmative, the 
process proceeds to step S1002, where the state (presence/absence of an error, 
5 and the state of expendable items) is monitored. 

[0167] In step S1003, information relating to an address is read from the 
address registration table 9009. 

[0168] In step S1004, it is determined whether "distribution of a mail 
when an error has occurred" is set as the trigger condition by referring to the 
10 trigger conditions in the address registration table. If the result of the 
determination in step S1004 is affirmative, the process proceeds to step 

51005. If the result of the determination in step S1004 is negative, the 
process proceeds to step S1007. 

[0169] In step S1005, it is determined whether an error operation has 
15 been generated by referring to the result in step S1003. If the result of the 
determination in step S1005 is affirmative, the process proceeds to step 

51006, where a mail is transmitted in accordance with the address 
registration table 9009. The error operation is, for example, a sheet jam, a 
mechanical problem in the printer, breakage, or the like. 

20 [0170] In step S1007, it is determined whether "distribution of a mail 
when an expendable item has run short" is set as the trigger condition by 
referring to the trigger conditions in the address registration table. If the 
result of the determination in step S1007 is affirmative, the process proceeds 
to step S1008. If the result of the determination in step S1007 is negative, the 

25 process proceeds to step S1010. 

[0171] In step S1008, it is determined whether an expendable item has run 
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short by referring to the result in step S1003. If the result of the 
determination in step S1008 is negative, the process proceeds to step S1009, 
where a mail is transmitted in accordance with the address registration table 
9009. Expendable items include toner, printing paper and the like. 
5 [0172] In step S1010, it is determined whether the processing of steps 
S1003 — 1009 has been performed for all addresses registered in the address 
registration table. If the result of the determination in step S1010 is negative, 
the process returns to step S1003, and the process is repeated. 
[0173] As described above, in the printer of the second embodiment, since 
10 the header sentence, the footer sentence, and the trigger condition are 
registered for each destination address and a mail formed for each 
destination address is transmitted, it is possible to improve the usability of 
information transmission by mail. 

[0174] Although in the foregoing second embodiment, a description has 
15 been provided about two cases, i.e., the generation of an error and shortage of 
an expendable item, as triggers for transmitting a mail from a printer, the 
present invention is not limited to such cases. For example, triggering may be 
performed when a predetermined time period has lapsed after using a printer, 
or when printing of a predetermined number of sheets has been performed. 
20 Alternatively, a mail address where a mail is to be transmitted when an error 
has occurred and a mail address where a mail is to be transmitted when an 
expendable item has run short may be set and registered, and a mail may be 
transmitted to the set mail address when an error has occurred, or when an 
expendable item has run short. 
25 [0175] Although, in the above -described second embodiment, processing 
of registering an address is performed according to a control command 
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provided from a program present in the printer, the present invention is not 
limited to such a case. That is, as in the first embodiment, a control command 
for address registration processing may be described in an electronic mail, 
and the address registration processing may be performed according to a 
5 remote operation using the electronic mail. 

[0176] Although in the above-described embodiments, registration of a 
password in the main body of the printer is performed through a panel 
operation, the present invention is not limited to such an approach. For 
example, the registration of a password may be performed by a control 
10 command provided from a program present in the printer, or a control 
command described in an electronic mail. 

[0177] Although in the above-described embodiments, the present 

invention is described as embodied in a printer, the present invention is not 
limited to a printer. For example, the printer of the present invention may be 
1 5 embodied in a facsimile apparatus, or a combined apparatus of a printer and 
a facsimile apparatus. 

[0178] As described above, according to the embodiments of the present 
invention, for example, even when access using FTP or telnet is controlled 
between an external network and a printer by a fire wall or the like, if access 

20 using SMTP, POP3, or the like, can be performed, by describing control 
commands in the mail text it is possible to perform remote control of the 
printer and improve usability while maintaining security. 
[0179] Since the received electronic mail is first stored in a mail memory 
and the stored electronic mail is analyzed, it is unnecessary to perform 

25 instantaneous processing, which lightens the load on the printer. 

[0180] Since a printing instruction command for instructing processing of 
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printing, for example, a file attached to an electronic mail is included as a 
control command described in the electronic mail, control of the printer, such 
as direct printing of data attached to the mail, can be performed. 
[0181] Since a command to instruct setting of a printer is included as a 
control command, it is possible to perform a remote operation of setting of the 
printer, and further improve usability. 

[0182] Since by registering in advance a first password in a printer, and 
describing a password command for assigning a second password in an 
electronic mail, possibility of each type of control is determined based on a 
correlation result between the first password and the second password, it is 
possible to mitigate incorrect control of the printer, and further improve 
safety. 

[0183] Since an information acquisition command is included as a control 
command, even a user at a remote location can easily obtain information 
relating to a printer. 

[0184] Since when the state of a printer has changed, an electronic mail 
for a destination address corresponding to the change is transmitted to the 
destination address, it is possible to flexibly transmit an electronic mail 
corresponding to each destination address, and further improve usability. 
[0185] Since a destination address, a header document, and a footer 
document corresponding to a destination of an electronic mail are stored in a 
mail memory, and a trigger condition corresponding to a change in the state 
of a printer is set for each destination address, it is possible to set a 
destination address in accordance with a change (trigger) in the state of the 
printer, and to transmit an appropriate electronic mail to each destination 
address. 
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[0186] Since a case of an error operation of a printer, a time to exchange 
an expendable item, or the like, can be set as a change (trigger) in the state of 
the printer, usability can be further improved. 

[0187] As described above, according to the present invention, even in a 
5 printer in which a remote operation using FTP, telnet, or the like, is 
prohibited by a fire wall, by analyzing and executing control commands 
described in an electronic mail it is possible to perform printing in a state 
desired by the user even from outside of a local area network. 
[0188] Since, when there is a change in a state, a mail is transmitted to a 
10 destination corresponding to the change, it is possible to transmit a mail to a 
person who must recognize the change in the state. 

[0189] The individual components shown in outline or designated by 
blocks in the drawings are all well known in the printer, printing method, 
printing program, and storage medium arts, and their specific construction 
15 and operation are not critical to the operation or the best mode for carrying 
out the invention. 

[0190] While the present invention has been described with respect to 
what are presently considered to be the preferred embodiments, it is to be 
understood that the invention is not limited to the disclosed embodiments. To 
20 the contrary, the present invention is intended to cover various modifications 
and equivalent arrangements included within the spirit and scope of the 
appended claims. The scope of the following claims is to be accorded the 
broadest interpretation so as to encompass all such modifications and 
equivalent structures and functions. 

25 



